Abstract -Karyotypes of five species of genus Arachis belonging to three sections are described for the first time. 
INTRODUCTION
The genus Arachis has 69 species arranged in 9 sections: Trierectoides, Erectoides, Extranervosae, Triseminatae, Heteranthae, Caulorrhizae, Procumbentes, Rhizomatosae and Arachis (KRA-POVICKAS and GREGORY 1994) . VALLS and SIMP- SON (1997) recognized other 11 new species, however, they have not been formally described yet. Arachis is a genus exclusive to South America and it is distributed eastern ward of Andes mountains from the Amazon river to the La Plata river.
Karyotype analysis of peanuts is a useful tool to resolve taxonomic and phylogenetic problems, specially the study of SAT and "A" chromosome morphology. Both chromosome types were described firstly by HUSTED (1933 HUSTED ( , 1936 . Later, these chromosomes were analysed in different species, although most of them from section Arachis (KRAPOVICKAS and RIGONI 1951; SMARTT 1964; KRAPOVICKAS et al. 1974; SMARTT et al. 1978; STALKER and DALMACIO 1981; SINGH and MOSS 1982; CAI et al. 1987; SINGH et al. 1990; STALKER 1991; FERNÁNDEZ and KRAPOVICKAS 1994; LAVIA 1996 LAVIA , 1998 .
The largest work of Arachis chromosomes was carried out by FERNÁNDEZ and KRAPOVICKAS (1994) , these authors presented the karyotypes of 22 species which belong to the 5 different sections. They also described ten types of SAT chromosomes and they observed "A" chromosomes only in species of section Arachis (FERNÁNDEZ and KRAPOVICKAS 1994; LAVIA 2000) .
In order to add information for germplasm characterization, the karyotypes of A. tuberosa (sect. Trierectoides), A. douradiana (sect. Erectoides), A. subcoriacea, A. appressipila and A. Vallsii (sect. Procumbentes) were analysed.
MATERIAL AND METHODS
Voucher specimens were deposited in the herbaria of the Instituto de Botánica del Nordeste (CTES), Corrientes, Argentina and in the Centro Nacional de Recursos Genéticos (CEN), Brasilia, Brasil. The studied material is presented in Table 1 .
The seeds used for this study were provided for the Centro Nacional de Recursos Genéticos (CENAR-GEN). Mitotic preparations were obtained from roottips of germinating seeds. After a pretreatment for 3 h in 0,002 M 8-hydroxyquinoline solution at room tem- perature, the material was fixed in acetic acid-ethanol (1:3) and stained following Feulgen's technique, and then squashed in a drop of 2% acetic orcein.
Total chromosome length (TCL), mean length of the chromosomes (ML), size range, mean centromeric index (CI), arm ratio (AR=(b/B)/n), asymmetry intrachromosomal index (A 1 ) and asymmetry interchromosomal index (A 2 ) (ROMERO ZARCO 1986) were determined for each species. SAT chromosomes were classified according to FERNÁNDEZ and KRAPOVICKAS (1994) .
The nomenclature used for karyotype description was proposed by LEVAN et al. (1964) . Chromosome morphology was determined using the centromeric index (short arm x 100/total length). Accordingly, chromosomes were classified as metacentric (m) = 50-37.5 and submetacentrics (sm) = 37.5-25. Idiograms were constructed based on the mean chromosomal length for ten metaphases and arranged by size in decreasing order for each species.
RESULTS
Chromosomal characteristics of the analysed species are presented in Table 2 , idiograms are shown in Figure 7 and karyotype data are given below.
A. tuberosa: 2n=20=20m (Figs. 1 and 7A ). Chromosome size varied from 1.69 to 3.31 µm, the mean chromosome length was 2.44 µm. CI was the highest 46,24 of studied species. Satellite is in long arm in chromosome 3, which belongs to type 8.
A. douradiana: 2n=18m+2sm (Figs. 2 and 7B). This species had the biggest chromosomes, the mean chromosome length was 2,96 µm, the chromosome size varied from 1,87 to 4, 93 µm. SAT chromosomes type 2 with satellite in short arm in pair 2.
A. subcoriacea: 2n=20=18m+2sm (Figs. 3 and  7C ). SAT chromosomes were type 9 and the satellite was located in the short arm of pair 4.
A. appressipila: 2n=20=14m+6sm. (Figs. 4 and  7D) . SAT chromosomes were type 9 and the satellite was located in the short arm of pair 8. The mean chromosome length was 2,38 µm. This accession presents the lower centromeric index 42, 73. A. Vallsii: 2n=18m+2sm (Figs. 5 and 7E) . SAT chromosomes were type 3B like the described by A. chiquitana (LAVIA 2000) and the satellite was located in the long arm of pair 10. Chromosome size varied from 1,25 to 2,42 µm, the mean chromosome length was 1,77 µm.
"A" chromosomes were not found in these species, this fact was verified both in prophase and metaphase.
DISCUSSION AND CONCLUSIONS
Chromosome numbers of A. tuberosa, A. douradiana, A. subcoriacea, A. Vallsii and A. appressipila are confirmed (SMARTT and GREGORY 1967; SINGH et al. 1990; FERNÁNDEZ and KRAPOVICKAS 1994; LAVIA 1996 LAVIA , 2000 . All the species presented x=10 with 2n=2x=20.
The chromosomes of all studied species belong to the small category according to LIMA DE FARÍA (1980) , because the average of chromosome length varied from 1.77 µm in A. Vallsii to 2.96 µm in A. tuberosa (Table 2 ). The chromosomes of the studied species are mostly metacentric and only one pair bears satellite, these results are in accordance with the majority of Arachis species (STALKER and DALMACIO 1981; SINGH and MOSS 1982; CAI et al. 1987; SINGH et al. 1990; FERNÁNDEZ and KRAPOVICKAS 1994; LAVIA 1998) .
The centromeric index as well as A 1 and A 2 indicate that all karyotypes are symmetric (Table 2) , where the most asymmetric is A. appressipila (30003) which presents three submetacentric chromosome pairs, and the most symmetric is A. tuberosa with ten metacentric chromosome pairs.
The later species together with A. guaranitica are the unique species that belong to the section Trierectoides. Karyologically, both species present the most symmetric karyotype (2n=20m). The most important difference between both species are the SAT chromosomes, A. guaranitica presented type 2 while A. tuberosa type 8. Another difference is the chromosome size, in A. guaranitica size average chromosome was 2.27 µm while A. tuberosa was 2.44 µm. Chromosome and exomorphology data suggest that section Trierectoides should be the most primitive of the genus Arachis.
Section Erectoides presents 13 species (KRA-
Figs. 1-6 -Somatic chromosomes of Arachis. 1, A. tuberosa. 2, A. douradiana. 3, A. subcoriacea. 4, A. appressipila. 5, A. Vallsii (7635). 6, A. Vallsii (13515) . Bar=2 µm. Arrows show satellites.
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POVICKAS and GREGORY 1994), and chromosomes are known only for three species, A. major, A. paraguariensis and A. stenophylla (FERNÁNDEZ and KRAPOVICKAS 1994) . In this work, it is added the karyotype of A. douradiana. Three accessions of A. major were studied by FERNÁNDEZ and KRAPOVICKAS (1994) ; two of them with 20m and one with 16m+4sm, all of them presented SAT chromosomes type 2 and the average chromosome size was near to 2.80 µm in the three accessions. A. paraguariensis and A. stenophylla show chromosome polymorphisms, this species presented 1, 2 or 3 and 3 or 4 submetacentric chromosome pairs, respectively; SAT chromosomes were types 3 or 4 and the average chromosome size varied from 2,11 µm in A. stenophylla to 2,34 µm in A. paraguariensis. A. major and A. douradiana present shorter chromosomes than A. paraguariensis and A. stenophylla. According to these data A. douradiana and A. major appear to be the most similar, because they present the karyotype formulae composed by 18m+2sm and 20m respectively. Both species have SAT chromosomes type 2 and the chromosome size is approximately 3 µm. However, more chromosome studies are necessary to clarify the relationships between the species of the section Erectoides.
A. subcoriacea and A. appressipila, of section Procumbentes, present SAT chromosomes type 9 and mean chromosome length of 2,30 and 2,38 µm respectively. In previous work, SINGH et al. (1990) observed one pair of chromosomes bearing a small satellite in A. appressipila and mean length was 2,37 µm by chromosome. Another authors, analysed other species of section Procumbentes, A. Kretschmeri, A. lignosa and A. appressipila (FERNÁNDEZ and KRAPOVICKAS 1994) . These species also presented SAT chromosomes type 9 and chromosome size average was 2,30 µm, however, these species show differences in the number of submetacentric chromosomes, 2sm in A. Kretschmerii, 4 sm in A. lignosa and 6 sm in A. appressipila (FERNÁNDEZ and KRAPOVICKAS 1994) . Consequently, the SAT chromosomes type 9 and the mean length by chromosome, between 2,30 and 2,38 µm, appear to be characteristic of the species of the section Procumbentes.
A. Vallsii, that was included in section Procumbentes, presents SAT chromosomes type 3B and the mean chromosome length 1.77 µm. Both chromosome data are not characteristic to Procumbentes, moreover the external morphology of this species show low affinity with the other species of this section. Therefore, chromosome as well as morphological data suggest that A. Vallsii should be to remove from section Procumbentes and be position in a new section.
